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Alarm-calling behaviour has provided a persistent puzzle to behavioural biologists. Why should an individual risk its own survival to produce costly 'warnings' of a predator's presence (Maynard Smith 1965) ? Evolutionary biologists have typically invoked kin selection and/or reciprocal altruism to explain such behaviours (reviewed by Hauser 1996, pp. 413-433) . While a calling individual may suffer some direct cost, it may also reap inclusive fitness benefits by warning relatives of danger, or anticipate direct fitness benefits from future reciprocity.
However, several authors have argued that alarm calls may serve an alternative function (Perrins 1968; Smythe 1970; Zahavi 1977 Zahavi , 1987 Woodland et al. 1980 ). Calls may not be directed to conspecifics, but instead to the predators themselves. Hasson (1991) and Caro (1995) review numerous empirical studies testing this class of hypotheses, and examine the role of signal cost in ensuring signal honesty under such circumstances.
The basic logic of these explanations is as follows. Consider a prey individual that is for some reason an 'undesirable' target for a predator. Thus, both the predator and the prey have a common interest in communicating information about the prey's 'undesirability'. By sharing this information, the prey avoids pursuit; by receiving it the predator avoids wasting time and energy in the chase. A prey individual may be 'undesirable' for any of a number of reasons: it may be particularly fast and skilled at escape, it may be particularly dangerous once caught, it may be of relatively low nutritional value, or it may already be aware of the predator's presence and thus more likely to escape (or to cause harm to the attacking predator) than an unsuspecting prey individual (Hasson 1991). Previous theoretical work has focused on the first of these reasons, examing 'quality advertisement' models in which prey of varying qualities use costly signals to convey their skill at evading pursuit (Nur & Hasson 1984; Vega-Redondo & Hasson 1993; Yachi 1995) . Motivated by the growing literature on signalling of awareness, we focus in this paper on the last of these possibilities: a prey individual is confronted with imperfect information about the predator's presence, and signals its 'awareness of the predator' rather than its strength, speed, or other physiological correlates of escape ability.
Putative signals of awareness from prey to predator have been described in kangaroo rats (Randall & Stevens 1987; Randall & Matocq 1997 ), deer (Caro et al. 1995 ), lizards (Leal & Rodriguez-Robles 1997 Leal 1999 ), guppies (Godin & Davies 1995 , skylarks (Cresswell 1994), tetras (Brown et al. 1999 ), primates (Zuberbühler et al. 1999 , and numerous other species from a diverse range of taxa (Caro 1995 
